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Executive Summary 
The main objective of the discussions and analysis leading to this document was to compare identi-
fied design requirements and principles of the Future Internet (FI) against the known design re-
quirements and principles of the NGN (Next Generation Network) initiative by ETSI TISPAN. The 
document is based on discussions carried out by a selected group of experts from the Future Me-
dia and 3D Internet Task Force (FM3DI-TF) in liaison with the Future Content Networks (FCN) 
session of the future Internet Assembly (FIA). 
To achieve the vision of an Internet infrastructure fully suited for future users’ needs, several as-
pects need to be considered. Among others, content processing, content-centric architectures, 
network structure, societal aspects and issues of trust and security are key in the design of the FI. 
This document presents an initial attempt to identify the most important “content-centric” design 
requirements and principles of the FI mainly focused on enhancing the media experience of future 
users. There are additional requirements beyond networking aspects that need to be taken into 
account when designing the FI that relate to content and services typically implemented at layers 
higher than the networking layer, which in turn may affect the design of the network.   
The study highlights the difference between the FI and a specific initiative focusing on improving 
the Internet architecture in the short and mid term: the NGN initiative by ETSI TISPAN. NGN efforts 
have focused so far on telephony, high-speed Internet access, and television, and the networking 
aspects needed to provide these services. In these areas, NGN has made significant advances. 
However, requirements related to content-centric networking (sections 3.1 and 3.2) in a more gen-
eral way are not met by current NGNs. While future NGN efforts may address some of those re-
quirements, it is expected that they will be a significant driver behind the development of the FI in a 
longer term. Besides, NGNs do not seem to have been design with tussle (see Section 3.4) in 
mind. The roles of the network operators, content providers, and end users in NGNs are consid-
ered to be fairly static and not to leave enough room for tussle. This is an area future NGN efforts 
may focus on because having more flexibility when defining certain roles would be beneficial. 
As a result of the analysis of the demands imposed on the Internet architecture by a fully immersive 
user experience, 5 design requirements for FI are identified: a) Content-Centric Engineering focus-
ing on the capability of dynamically performing content resolution changes in order to deliver the 
best quality under a given bandwidth budget and applications that can tailor content quality and 
size to optimally fit terminal requirements; b) Content-Centric Network Design which refers to (i) 
Content-Centric Routing which allows users to access particular pieces of information and media 
objects without needing to know the name or IP address of the hosts that contain the content; and 
to (ii) enhanced Findability which enables content to be easily discovered, searched and retrieved 
using new types of content routing (by name, meaning, type, context, creation date, description, 
etc); c) Design for Tussle as one of the most important elements of the FI, supporting flexible busi-
ness models where multiple stakeholders can participate in an open environment that supports and 
encourages innovation and participation; d) Trustworthiness for ensuring protection and privacy for 
all the stakeholders involved; and e) Flexibility on to how a user fetches a particular piece of infor-
mation stored at multiple locations 
In addition, three main design principles are identified. These principles are directly derived from 
the design requirements. The first principle is based on the famous quote by Albert Einstein: "Make 
everything as simple as possible, but not simpler". We termed this principle KISP (Keep It as Sim-
ple as Possible). This has been one of the guiding principles of the Current Internet (CI). It should 
continue, driving the designing of the FI. The second principle, Design for Tussle, states that the FI 
should not be engineered to favour one particular Internet stakeholder over another. This principle 
follows the arguments presented by Clark et al [1] and the introduction of the term tussle to de-Requirements and principles for a Future Media and 3D Internet 
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scribe the clash of interests between Internet stakeholders. The third principle is Sustainability. It 
describes the FI’s capability to scale, be available and reliable in a resource and cost efficient man-
ner.  Requirements and principles for a Future Media and 3D Internet 
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1  Introduction 
At present, there are many so called Future Internet (FI) initiatives around the world working on 
defining and implementing a new architecture for the Internet intended to overcome existing limita-
tions mostly in the area of networking. However, there are additional requirements that need to be 
taken into account when designing the FI that relate to content and services typically implemented 
at layers higher than the networking layer, which in turn may affect the design of the network.  
It should be clearly stated that the driving force for performing this study was to see the future from 
both the content and the network sides and to fairly discuss to which extent the current NGN de-
sign meets (some of) the media-related requirements previously identified. This comparison, which 
is analysed in Section 5 is, up to now, unique and can be the basis for further elaboration and deci-
sion making.  
The presented study first discusses the main technological aspects needed to achieve future media 
experience enhanced according to a user-centric design and provided over the FI. Such aspects, 
as identified during the analysis include: scalability; enhanced media accessibility or issues related 
to the creation of a widely accessible network and multimedia infrastructure; interaction as key 
aspect of human communication; content integrity and trust; traffic engineering and bandwidth; 
social media and social networks as emerging important aspects of Internet connectivity; collabora-
tive authoring; and mixed reality. 
Based on the former analysis, Section 3 discusses the FI design requirements needed to facilitate 
those media experiences. Section 4 provides general FI design principles that should be taken into 
consideration when designing the FI. Requirements and principles for a Future Media and 3D Internet 
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2  Media Experience in the Future Internet 
Future media experience will be fundamentally linked to the Internet. User generated content will 
enhance inventive new forms of entertainment and provide different ways of experiencing substan-
tially novel types of creative media. The quality of experience will be improved by technical solu-
tions addressing the current bottle necks in media systems and the Internet. In this section, impor-
tant aspects of future media experience, specifically those marking differences with current state of 
the art, are outlined. 
2.1 Scalability 
A key aspect of FI enabling technology is seamless delivery of and access to digital content for 
optimal, user-centred multi-channel and cross-platform media services. Regardless of the nature of 
the delivery channel, homogeneous or heterogeneous, and regardless of the user platform, media 
should be accessible efficiently and at optimum quality over the full available bandwidths and inde-
pendently of terminal capabilities. Related network-aware FI applications involve many different 
transmission capabilities including Web based services, interactive broadcasting, wireless commu-
nication, high definition television and 3D immersive communications. These applications stream 
and render content to a wide range of terminals, environments and users acting under completely 
different circumstances and using the services for different purposes. In all these applications of FI 
the challenge relates to the production of easy adaptable content capable of optimally fitting: a) 
evolving and heterogeneous networks b) iterative delivery platforms with specific content require-
ments and c) user expectations [2]. The underpinning technology revolves around fully adaptable 
and fine granularity scalable content representations, compression and coding. The target is seam-
less content distribution, continuity among devices, enhanced content representation and rendering 
for richer communication experiences.  
2.2 Media  Access 
FI Media access relates to the creation of the network and multimedia infrastructure to enable digi-
tal content from a wide range of business, organizations, venues and users to be easily search-
able, browsed, discovered and consumed using innovative specialized and versatile search en-
gines. Such technology should be self-managing and adaptable to new formats and models in 
which content localization becomes central, yet respecting data integrity and ownership. It should 
combine automatic extraction of semantic descriptions for content objects and professional meta-
data generation within proprietary databases to describe the media in a comprehensive way. It 
should enable unique content identification for highly precise, reliable and fast search results in 
large multimedia databases [3]. It should overcome problems related to existing diversity in data 
formats, media fragmentation and metadata access models by obeying international standards as 
the MPEG Query Format [4]. It should handle unstructured data and hardly accessible content form 
the Deep Web, enable automatic content syndication, aggregation and summarization. Further-
more, FI Media access technology should be tailored to the particular features of user generated 
content which will significantly increase and displace other types of content over the years.  
2.3 Interaction 
One of the fundamental human needs, as they were described by Maslow during the previous cen-
tury, is communication [5]. This can be interpreted as the need of a human to be part of a commu-
nity, but maintain his/her identity, and to discover, share and enjoy stories with the other members Requirements and principles for a Future Media and 3D Internet 
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of the community. Due to today’s plethora of rich audiovisual content and the popularity of vir-
tual/augmented worlds and multi-player games, the Generation X of the new users is seeking for 
more experiences based on immersive interaction. In a FM3DI environment the user experience 
will be created by complex interplay of factors such as sense-making (vision, hearing, touch, smell) 
of this interaction, the predisposition of users (e.g. moods, goals, preferences, earlier experience, 
etc) and the context (e.g. physical, social, virtual) in which the interaction takes place. Furthermore, 
of great importance to advance users’ quality of experience, will be the use of spatial immersive 
sound and the integration of several other sensors and environments (e.g. biosensors, ambient 
intelligence settings, GPS and other location tracking systems) under a unified multimodal and 
multi-sensor interaction architecture. 
2.4  Content Integrity and Trust 
The Internet was designed as a place for performing end to end conversations between hosts, but 
it has become a place for performing transactions of digital resources among persons, institutions 
or corporations, seamlessly extending the ones performed outside the network. This social dimen-
sion of the Internet needs trust in authorship, integrity and validity of exchanged digital resources 
as necessary properties of digital transactions. Therefore guarantee of claimed ownership, as well 
as integrity, validity and versioning of any digital resource exchanged over the network should be 
assured by the resource itself and not by the server where it comes from, such that it can be safely 
exchanged or disseminated. Proper naming, signing, versioning, segmenting, etc., of digital re-
sources should be provided at the core of the network architecture in a way able to assure transac-
tion integrity and trust under any operating conditions in order to create a FI of Trust capable of 
assuring safe information dissemination.  
2.5  Traffic Engineering and Bandwidth 
FI users accessing content will be able to enjoy a better performance compared to their experi-
ences today. In addition to providing more bandwidth, the FI will be able to optimize a particular 
user’s media experience based on the user’s requirements. For example, content that can be found 
at multiple locations will be fetched from the locations that minimize downloading time, latency, or 
any other aspect the user is interested in. Popular content will be replicated at multiple locations so 
that users accessing it enjoy a better quality of experience. Content with demanding requirements 
(e.g., in terms of bandwidth or latency) will be routed through paths that provide appropriate char-
acteristics in order to meet the requirements. Users will also be able to assign different priorities to 
their media experiences (e.g., maximum quality for an inter-personal communication session even 
if a concurrent download is delayed). 
2.6  Social Media and Networks 
One of the successes of the Internet has been the way in which all sectors of society can partici-
pate in providing and consuming services and content; expressing, exchanging and debating opin-
ion; forming and maintaining on-line communities; and sharing experiences. Examples from the 
early days of the Internet include mailing lists and newsgroups that allowed communities to com-
municate on topics of mutual interest. More recently there has been a widespread appearance of 
user generated content in blogs, user-generated videos, encyclopaedias and social networking 
sites. While there is a continual increase in the number of Internet users, the way people use the 
Internet is also changing: they are more willing to participate, to generate content and to engage in 
network-based social activities that extend well beyond real-world social networks. When coupled 
with major advances in the capacity and pervasiveness of Internet access technology this is lead-
ing to an explosion of content and social interactions of which we are seeing just the beginning. 
These trends highlight major problems to be addressed in the Future Internet: how to structure and 
navigate the huge amount of user and professionally-produced media; how to ensure that the con-Requirements and principles for a Future Media and 3D Internet 
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tent is not fragmented over multiple independent services; and how to make use of social networks 
of trust and the wisdom of crowds to rate, recommend, personalize and tailor content. 
2.7 Collaborative  Authoring 
The availability of the Future Media Internet should pave the way to future multimedia collaborative 
applications. A growing number of such applications will rely on the possibility to cluster contents 
and devices, i.e. to take advantage from the existence of multiple sources of content. Community-
based applications in particular will benefit from this possibility. Such applications are important not 
only because of the business potential behind them, but mainly because of the social value they 
bring. They address the fact that people are becoming increasingly isolated and lack time to social-
ise. They address the fact that the proportion of senior citizens is increasing and they are finding 
themselves increasingly secluded in their houses, and in need of richer social and cultural contact. 
The Future Media Internet should address the challenge of clustering multiple content sources into 
a consistent result. This challenge is made even more difficult by the fact that Future Media Internet 
must take ensure that the technology viewpoint, the business viewpoint, and the user and societal 
viewpoint converge. 
2.8 Mixed  Reality 
The idea that we, as humans, will be intrinsically connected to virtual worlds exists in the minds of 
scientists and artists for a long time. That’s why its use is frequent in science fiction books and 
cinema
 [6]. This idea is now more mature and has been defined as “tightly coupling virtual with 
real”. Nowadays, art, literature, radio, TV, cinema and the birth of 3D together with the opportunity 
to enjoy 3D contents in real time, have brought this concept to its zenith. The goal in the body of 
FM3DI is to network and inter-connect the virtual and the real worlds so seamlessly that the transi-
tion from one to the other is transparent. Thus, intensive research efforts are needed in cybernet-
ics, networking, artificial intelligence, computer graphics, psychology and neurosciences, for mov-
ing us toward interfacing better with the digital world. Coupling the real and virtual worlds in a 
FM3DI means that we need advanced technology for making virtual worlds compatible with haptic 
devices, available everywhere, able to communicate with each other and able to reflect changes 
happen in the real world. Requirements and principles for a Future Media and 3D Internet 
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3  Future Internet Design Requirements  
To achieve the vision of a FI fit for purpose and fully suited with the computing environment of 10 
years from now, several aspects need focused attention. Among others, content processing, con-
tent-centric architectures, societal aspects and network structure studies will drive the design of the 
FI. In a content-centric approach, this section elaborates on key aspects for a successful redesign 
of the Internet. Outcomes of an initial analysis on the FI design requirements for full media experi-
ence led to the five main requirements outlined below. These requirements are drawn from a me-
dia-centric analysis and consequently they shift the emphasis to content and tussle driven design, 
findability, trust and flexibility. 
3.1 Content-Centric  Engineering 
If we accept that the different aspects of future media experience described in section 2 should be 
the driving elements of a successful FI design, then efficient content engineering should be at the 
centre of the FI design requirements. Basically, the design of FI should include new ways of stor-
ing, coding, enriching and rendering content, where the content is treated as having meaningful 
semantic connotations rather than simply a set of pixels that have simply been encapsulated in 
packets of fixed size for transmission over the network. There are several design requirements 
related to the content engineering aspects of FI. The first relates to the capability of dynamically 
performing resolution changes in order to deliver the best quality under a given bandwidth budget. 
Here scalable representation, coding and streaming technologies are critical. Content should be 
produced with a fine granularity in a hierarchically embedded form for coding, representation and 
rendering in a scalable way [2]. A second requirement entails the development of applications that 
can tailor content quality and size to optimally fit terminal requirements [7]. Finally, the content 
should be aesthetically appealing, information-rich and accommodate interaction for added value 
search and retrieval. It should be noted that these requirements are network agnostic. i.e., they 
relate to novel ways of engineering content which is independent of the network-layer considera-
tions of the FI.  
3.2  Content-Centric Network Design 
a) Content-Centric Routing: Users are typically interested in accessing a particular piece of con-
tent, rather than where the content is stored or the name or IP address of the server that hosts it. 
Therefore, the focus should be on the information, not on its location. It should be possible to name 
information and media objects independently of their location. The FI should be able to support 
content-centric routing, which allows users to fetch particular pieces of information from the most 
convenient location or locations based on the user’s requirements (e.g., minimizing download time 
or minimizing latency for real-time content). In any case, users should be able to deal with informa-
tion without concerning themselves with the location of that information. Locating information 
should be transparent to the users. Such an approach would lead to multiparty-to-multiparty infor-
mation dissemination rather than traditional point-to-point conversations. 
b) Findability: It contains two operational primitives: Find and Register. Users should be able to 
request named data from the network by using the Find primitive, while content providers can pub-
lish a data object, which will be served to the users by using the Register primitive. A proper future 
content-centric architecture should allow for ease of discovery, search and content retrieval. Users 
should be able to advertise and find information based on a wide variety of criteria; not only by the 
name, but also by meaning, type, context, creation date, description, metadata, etc. In order to Requirements and principles for a Future Media and 3D Internet 
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support the latter, a general model of addressing and routing for content-based routing to maximize 
both expressiveness and scalability is needed. 
3.3  Design for Tussle 
Clark et al [1] introduced the term tussle to describe the clash of interests between Internet stake-
holders. For example: ISPs must interconnect to provide global connectivity for their users but the 
ISPs may be competitors of one another; users may wish to make use of services from any pro-
vider they desire but ISPs may want to restrict their customers to using their own bundled services. 
A key requirement for the design of the Future Internet is that it should not favour one particular 
side of any tussle over another. The FI should be capable of supporting flexible business models 
where multiple stakeholders can participate in an open environment that supports and encourages 
innovation and participation by users (individuals as well as communities), ISPs, content and ser-
vice providers, public and private organizations and regulators. This design requirement is possibly 
the main differentiating point between NGNs and the envisioned FI. NGNs, based around the ETSI 
TISPAN IMS (IP Multimedia Subsystem) architecture [8], can be engineered to provide high quality 
services, but these are deployed as walled gardens at the expense of a more open environment 
where services and applications are not tied so closely to a user’s chosen network provider. Some 
key principles to be ensured in the FI include: freedom of choice, openness of access, removal of 
barriers to innovation and means of establishing trust. 
3.4 Trustworthiness 
In the Future Media Internet arena, the three stakeholders identified are the consumer, the content 
provider and the service provider. The security requirements cover the needs of each of these 
stakeholders - consumers wish to protect their privacy whilst the content providers and service 
providers want to protect their respective business interests – but it should also be recognised that 
the security requirements also cover the protection of the relationships between each of these enti-
ties. The challenge is to provide services and their content securely between all users, guarantee-
ing the privacy of each participant in a media transaction and securing networks against breakdown 
and malicious attack; there should be no access to personal data other than permitted by law. In 
addition to basic requirements for security and privacy between the stakeholders outlined above 
there are a number of further user confidence criteria that must be satisfied: 
•  trusted services and applications - simple, secure, fast, and reliable; 
•  full user control and awareness of what data can be available in the context-aware envi-
ronments; 
•  rights-management/protection technologies across the entire value chain for complex, 
composite polymorphic infrastructures; regulatory aspects with respect to protection 
against unwanted material, attacks, denial of service, intrusion, misuse, etc.; 
•  consistent mechanisms and functionality for security of networks and security that are uni-
versal, transparent (visible), understandable (easier and more natural), easy to use, effec-
tive, revocable (by all parties) and accessible; 
•  privacy aspects, ease of use etc. of identity management systems; 
•  effective controls (e.g. parental controls) over access to unsuitable content; Requirements and principles for a Future Media and 3D Internet 
FM3DI-TF   Page 11 
•  trust measurement and management methods, e.g., reputation; 
•  maintenance of confidentiality by business associates, and integrity in their handling of 
business issues – in particular payments; without this confidence and trust, no viable busi-
ness is possible. 
3.5 Flexibility 
The FI should provide flexibility as to how a user fetches a particular piece of information. For in-
formation stored at multiple locations, the FI should allow choosing from which location or locations 
the information is fetched. In some cases, where to fetch a particular piece of information may be a 
trade-off between interests of multiple players. For example, the interests of the user, the network 
operator, and the CDN (Content Distribution Network) operator may not be perfectly aligned. The 
user may want to minimize the download time while the network operator may want to maximize 
the number of local transfers within its network. The FI should be flexible to accommodate this type 
of trade-off. The FI should also support the allocation of resources (e.g., network capacity) appro-
priate for a particular content. 
 Requirements and principles for a Future Media and 3D Internet 
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4  Future Internet Design Principles  
The principles for a successful redesign of the Internet are directly derived from the design re-
quirements. Here, social, economic and policy forces rather than technological aspects are consid-
ered. From a content-centric viewpoint, three main principles emerge and are highlighted next.  
4.1 KISP 
The KISP (Keep It as Simple as Possible) principle is based on the famous quote by Albert Ein-
stein: "Make everything as simple as possible, but not simpler". Complex problems sometimes 
require complex solutions and the FI will be providing non-trivial functionality in many respects. 
However, designers should keep in mind this principle and prefer relatively simpler and more ele-
gant solutions over over-engineered designs. Complex systems are generally more difficult to 
manage and less reliable since more things can go wrong at any given time. Therefore, complexity 
should always be added for a good reason. Per the Ockham's razor principle, all things being 
equal, the simpler solution is the best. This has been one of the guiding principles of the current 
Internet and should continue to be taken into account when designing the FI. 
 4.2 Design for Tussle 
This design principle states that the Future Internet should not be engineered to favour one particu-
lar Internet stakeholder over another. The FI should be capable of supporting flexible business 
models where multiple stakeholders can participate in an open environment that supports and en-
courages innovation and participation without barriers. Open architectures and protocols will enable 
increased competition between providers (including network, service and application providers) 
increasing quality and value to the benefit of all. Individuals should be able to produce as well as 
consume content; innovators, both small and large, should be able to introduce new products, new 
technologies and even new communication paradigms without the hindrance of conformity to es-
tablished or traditional business models. The FI should support a greater participation of individu-
als, communities and small businesses alongside larger and more established organizations and 
the FI should enable all providers of content, services or other forms of added value to receive 
appropriate compensation for their contribution. 
4.3 Sustainability 
The FI must be designed as a sustainable network being flexible enough to continuously evolve, 
develop and extend in response to changing societal requirements. Adopting such a sustainable 
design will allow for environmental and societal developments over many decades, making the FI 
able to support universal communication that will overcome the obstacles of language, culture, 
distance, or physical ability which exist in the current Internet (CI). The sustainability of the FI will 
rely on its ability to be scalable, available and reliable in a resource- and cost efficient manner. The 
latter means that the FI should be able to serve a very large number of entities (scalability), main-
taining its usable operation ratio (availability) and can easily recover if faults occur (reliability). Fi-
nally, the FI should be able to provide openness to users to facilitate the creation of new applica-
tions along with the ability for multiple entities, which are implemented according to certain com-
mon rules, to communicate with each other (interoperability). Requirements and principles for a Future Media and 3D Internet 
FM3DI-TF   Page 13 
5  Future Internet vs. Next Generation Networks for Full Media 
Experience 
FI initiatives focussing on the long term should consider the requirements and principles we have 
identified in order to enable appealing media experiences. At the same time, more short-term initia-
tives aim to improve the Internet architecture in order to enable media experiences as close as 
possible as those which the FI intends to enable. One of these initiatives is the NGN initiative by 
ETSI TISPAN. In this section, we discuss to which extent the current NGN design meets the me-
dia-related requirements we have previously identified. 
The main focus of the NGN efforts by ETSI TISPAN so far has been on designing a network to 
support triple-play service offerings, which include telephony, high-speed Internet access, and tele-
vision. The ETSI TISPAN NGN includes a session control core that is based on the IMS. The IMS 
is a system architecture whose main signalling protocol is SIP (Session Initiation Protocol) that 
allows a horizontal integration of services. That is, instead of the traditional service silos that con-
tained all the functionality required by a given service, the IMS provides functionally that is common 
to many services. In this way, there is no need to reimplement that functionality for each new ser-
vice. 
NGN supports IMS-based applications and non-IMS-based applications. IMS-based applications 
use the control core previously discussed. This IMS-based core handles interactions between ser-
vices and lower-layer functions such as resource provisioning and QoS (Quality of Service). Non-
IMS applications use application-specific means to access lower-layer functions. 
As pointed out previously, NGN efforts have focused so far on telephony, high-speed Internet ac-
cess, and television, and the networking aspects needed to provide these services. In these areas, 
NGN has made significant advances. Those requirements discussed in Section 3 that relate to 
networking can be met to a large extent by current NGNs in the context of these specific services. 
In particular, the level of trustworthiness (see Section 3.4) of NGNs is high. With their high degree 
of control, NGNs can identify malicious attackers and keep them from disturbing network opera-
tions. Other areas, such as SPAM and SPIT prevention, still need more work to reach a reasonable 
level. NGNs also provide a high-level of flexibility (see Section 3.5) to allocate resources such as 
network capacity. On the other hand the scope of control of NGN services, the networks that sup-
port them and hence their coverage is limited to that of a single provider. True inter-provider work-
ing at the service-level or a means of extending the coverage of high-quality, trustworthy services 
outside the domain of the NGN operator need extensions to the current efforts. 
Those requirements in Section 3 that relate to the services themselves can also be met to a certain 
extent. Provided the content being handled is television or real-time voice communications, NGNs 
provide means to locate content (see Section 3.2) and support resolution changes (e.g., transcod-
ing) based on the capabilities of endpoints (see Section 3.1). Requirements related to content- and 
information-centric networking in a more general way are not met by current NGNs. While future, 
NGN efforts may address some of those requirements it is expected that they will be a significant 
driver behind the development of the FI. 
NGNs do not seem to have been designed with tussle (see Section 3.3) in mind. The roles of the 
network operators, content providers, and end users in NGNs are considered to be fairly static and 
don’t leave enough room for tussle. This is an area future NGN efforts may focus on because hav-
ing more flexibility when defining certain roles would be beneficial. Requirements and principles for a Future Media and 3D Internet 
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6  Conclusions 
The main objective of this document is to compare identified design requirements and principles of 
the Future Internet (FI) against the known design requirements and principles of the NGN (Next 
Generation Network) initiative by ETSI TISPAN.  
Complementary to other approaches followed by non-European initiatives, the key driver of this 
study is the content and its decisive role for the whole media chain. It is through this viewpoint that 
the experts highlighted the differences between the envisioned FI and the NGN, where the empha-
sis is mostly on the network rather than on content and underlying societal, tussle driven, findabil-
ity, trust and flexibility aspects. This comparison is so far unique, and can be utilised as the starting 
point for further elaboration and decision making. 
Current practices and trends impose an important underlying assumption: that FI will have to sup-
port different ways of experiencing novel types of creative media coming from both simple users 
and professionals. Therefore new solutions will be required for enhancing QoE by overcoming the 
current limitations and barriers of the CI. Towards this end the key aspects for enjoying future me-
dia experiences include: 1) scalability, for allowing seamless delivery of the content taking into ac-
count heterogeneous networks, end devices and user preferences; 2) media access technologies, 
able to handle existing diversity in data formats, media fragmentation and metadata access models 
by obeying international standards interaction, unstructured data and hardly accessible content 
form the Deep Web; 3) interaction, which will take into account the integration of all human senses, 
the predisposition of users (e.g. moods, goals, preferences, earlier experience, etc) and the context 
(e.g. physical, social, virtual) in which the interaction takes place; 4) content integrity and trust 
techniques, for guaranteeing ownership, integrity, validity and versioning of any digital resource 
exchanged over the network and assuring safe information dissemination; 5) traffic engineering 
management, to ensure optimal network resource usage and the best quality of experience to us-
ers; 6) social media and networks, requiring new techniques, possibly using social networks of 
trust, for the scalable navigation, searching and recommendation of the huge quantities and rich 
variety of professionally-produced and user-generated content that may be fragmented over an 
increasing number of services; 7) collaborative authoring, for allowing the development of commu-
nity-based applications (for addressing both business and societal needs); 8) coupling of virtual 
with real, for making virtual worlds compatible with haptic or with any other multimodal devices, 
available everywhere, able to communicate with each other and able to reflect changes that hap-
pen in the real world. 
In order to realise the abovementioned ambitious vision of the FI, several design requirements 
must be taken into account: a) content-centric engineering, for dynamically adapting the presenta-
tion of the content (e.g. changing resolution or frame rate) in order to deliver the best quality under 
a given bandwidth budget thereby developing applications that are both network and terminal 
aware; b) content-centric network design, for supporting (i) content-centric routing, which allows 
users to access particular pieces of information from the most convenient location or locations 
based on the user’s requirements; and (ii) findability, for allowing users to locate, search and navi-
gate information based on a wide variety of criteria; be c) designed for tussle, for supporting a 
range of different business models which will allow for a continuous interchange of buyer and seller 
roles with traditional end-users and digital content producers; d) trustworthiness, for guaranteeing 
the privacy of each participant in a media transaction and securing networks against breakdown 
and malicious attacks; e) flexibility, in how a user fetches a particular piece of information stored at 
multiple locations. Requirements and principles for a Future Media and 3D Internet 
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Finally, for a successful design of the FI the following socioeconomic and policy principles should 
be taken into account: Keep it as simple as possible, be designed for tussle¸ and be designed as a 
sustainable network, flexible enough so as to continuously evolve, develop and extend in response 
to changing societal requirements.  Requirements and principles for a Future Media and 3D Internet 
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Glossary 
CDN  Content Distribution Network 
CI   Current Internet 
ETSI  European Telecommunication Standards Institute 
FI Future  Internet 
FM3DI  Future Media and 3D Internet 
FM3DI-TF   Future Media and 3D Internet Task Force 
GPS  Global Positioning System 
IMS  IP Multimedia Subsystem 
ISP  Internet Service Provider 
KISP  Keep It as Simple as Possible 
MPEG  Motion Pictures Expert Group 
NGN  Next Generation Network initiative by ETSI TISPAN 
SIP  Session Initiation Protocol 
TISPAN TIPHON  (Telecommunications and Internet Protocol Harmonization over Networks) 
and SPAN (Services and Protocols for Advanced Networks) 
Tussle  The clash of interests between Internet stakeholders 
Findability  The quality of information being locatable, navigatable and easy to discover and re-
trieve 
 